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Pathogenesis
Neonatal necrotizing enterocolitis (NEC) is a bowel dis-
ease in neonates that is characterized by necrotic changes
of the intestine, requiring emergency care. It occurs in
premature or low-birth-weight infants, especially in very
low-birth-weight infants weighing less than 1,500 g
accounting for more than 70% of all cases [1].
The onset of this disease is sudden with the initial
symptoms include abdominal distension, increased reten-
tion of milk in the stomach, vomiting and hemorrhagic
stools. As the disease progresses, the patient may also
suffer intestinal perforation, peritonitis, sepsis or dissemi-
nated intravascular coagulation (DIC), such that NEC
carries a high mortality risk [1].
Various factors are involved in the development of this
disease. Ischemia of the intestinal tract, oral feeding and
the presence of pathogenic microorganisms are reportedly
three major factors related to the occurrence of NEC [1].
However, prematurity of the intestinal tract is the under-
lying cause in every case. Although various views have
been proposed as to the roles of pathogenic microorgan-
isms, involvement of an anaerobic bacterium, Clostridium
perfringens, as well as Escherichia coli and Klebsiella
spp., has been reported [2]. It was also suggested by a
recent report that single-chain fatty acids (e.g., butyric
acid) contained in formula milk may induce or exacerbate
inﬂammation of the premature intestinal tract, leading to
hemorrhagic necrosis [3]. Causative factors for NEC are
shown in Table 1.
Diagnosis
A diagnosis of NEC is made based on its characteristic
ﬁndings, such as pneumatosis intestinalis (a gas pattern in
the intestinal wall), portal venous gas and intraabdominal
gas (in cases with intestinal perforation) found by
abdominal X-ray, as well as the aforementioned gastroin-
testinal symptoms [1]. However, a number of cases exhibit
only an increased intestinal gas pattern on abdominal
X-ray, having no characteristic ﬁndings of NEC. So it is
not rare for NEC to be diagnosed from clinical symptoms
alone.
Treatment
Discontinuation of oral feeding, decompression by suction
via a gastric tube, ﬂuid therapy and administration of
antibiotics are the four mainstays of treatment [1]. If there
is shock or DIC, these complications should also be treated.
For antibiotic therapy, new-generation cephalosporins with
high activity against intestinal bacteria (e.g., CTX) should
be chosen from among the antibiotics approved for use in
neonates.
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In cases with intestinal perforation, surgical removal of
the necrotic part of intestine should be performed following
laparotomy.
Probiotics and necrotizing enterocolitis [4–6]
Attempts to reduce the risk of infectious diseases in
neonates have long employed early administration of
Biﬁdobacterium spp. as probiotics to promote early
establishment of normal intestinal ﬂora and to inhibit the
growth of pathogenic microorganisms in the intestinal
tract. Although there have been no controlled studies
investigating the efﬁcacy of probiotics in lowering the
incidence of NEC, probiotic therapy reportedly inhibited
the production of single-chain fatty acids (butyric acid), a
causative factor for NEC. Therefore, probiotics have a
reasonable possibility of being useful for preventing the
development of NEC.
Necrotizing enterocolitis: pigbel [7]
Pigbel is the designation given to a form of necrotizing
enterocolitis common inNewGuinea. It is an infectious food
poisoning resulting from eating pork contaminated with
C. perfringens after a prolonged low-protein diet. This dis-
ease is common in the upland area of Papua New Guinea.
Patients may suffer only mild diarrhea, or may develop
infection and necrosis of the intestine, possibly leading to
necrotizing enterocolitis and sepsis and eventually to death.
Although it is said that this disease is rare in regions other
than New Guinea, it has also been seen in Africa, Latin
America and Asia.
Although this section focuses on NEC, pigbel has also
been referred to as an example of another form of necro-
tizing enterocolitis.
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Table 1 Etiologic factors in neonatal necrotizing enterocolitis
1. Intestinal ischemia Circulatory disorders and mucosal
injuries may result from hypotension
and hypoxemia due to breathing
problems
2. Oral feeding Physical load on the intestinal tract
imposed by feeding, high osmolarity
related to artiﬁcial feeding, intestinal
tract inﬂammation caused by single-
chain fatty acids (butyric acid)
contained in formula milk
Deﬁciency of long-chain polyvalent
fatty acids
3. Involvement of
pathogenic
microorganisms
Escherichia coli, Klebsiella spp.,
Clostridium perfringens,
Staphylococcus epidermidis, rotavirus
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